Diversion of the host humoral response: a novel virulence mechanism of Haemophilus influenzae mediated via outer membrane vesicles.
The respiratory tract pathogen Haemophilus influenzae frequently causes infections in humans. In parallel with all Gram-negative bacteria, H. influenzae has the capacity to release OMV. The production of these nanoparticles is an intriguing and partly unexplored phenomenon in pathogenesis. Here, we investigated how purified human peripheral blood B lymphocytes respond to OMV derived from unencapsulated, i.e., NTHi and the nonpathogenic Haemophilus parainfluenzae. We found that H. influenzae OMV directly interacted with the IgD BCR, as revealed by anti-IgD pAb and flow cytometry. Importantly, H. influenzae OMV-induced cellular activation via IgD BCR cross-linking and TLR9 resulted in a significant proliferative response. OMV isolated from the related species H. parainfluenzae did not, however, interact with B cells excluding that the effect by H. influenzae OMV was linked to common membrane components, such as the LOS. We also observed an up-regulation of the cell surface molecules CD69 and CD86, and an increased IgM and IgG secretion by B cells incubated with H. influenzae OMV. The Igs produced did not recognize H. influenzae, suggesting a polyclonal B cell activation. Interestingly, the density of the cell surface receptor TACI was increased in the presence of OMV that sensitized further the B cells to BAFF, resulting in an enhanced IgG class-switch. In conclusion, the ability of NTHi OMV to activate B cells in a T cell-independent manner may divert the adaptive humoral immune response that consequently promotes bacterial survival within the human host.